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Abstract
Pruning is a technique used to add value to trees growing in forest stands, allowing the forma-
tion of clear, knot-free wood. Although many factors affect timber value, knots are the pri-
mary cause of reduction in timber quality of conifers. On the other hand, pruning may also 
cause reduction in the rate of tree growth, depending on pruning intensity.The aim of this 
study is to assess the effects of different pruning intensities on DBH (diameter at breast height) 
growth of young Pinus brutia plantations. For this purpose, three field experimental sites 
each with different site qualities, were established in three different locations. Four different 
treatments were applied at each test site: 1) control, no pruning of branches, 2) pruning up to 
25% of tree height, 3) pruning up to 50% of tree height, and 4) pruning up to 75% of tree 
height. The effects of pruning on DBH growth were observed over a period of 14 years. At 
»Bük« test site, which has the poorest site quality, only those specimens pruned up to 75% of 
tree height showed significant reduction in DBH growth compared to the control. However, 
at »Nebiler« and »Kursunlu« test sites, specimens pruned both up to 50% and 75% of tree 
height showed statistically significant decrease in DBH growth. To recover from pruning stress 
in terms of DBH growth rate, it took trees 6 years at the poorest test site and 4 years at the 
relatively better test sites. This indicates that site quality of plantation sites accounts for not 
only DBH growth differences between sites, but also recovery rate of trees from any distur-
bances. Results showed that for those trees pruned up to 75% of their height, total DBH growth 
was reduced by between 6.5% and 9.0% after 14 years compared to the control at the test sites. 
No negative effect from pruning on DBH increment was observed in the first growing season. 
This may be due to earlier storage of nutrition in different parts of trees, thereby enabling them 
to compensate for the stress of crown reduction during the first growing season following 
pruning.
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silvicultural	treatments	(OGM	2014).	Pinus brutia is 
the	most	important	tree	species	in	Turkish	forestry,	
accounting	 for	 approximately	 5.8	 million	 ha	 of	
	natural	 and	planted	 forest	 area	 (OGM	2012)	 and	




pruning	 at	 different	 intensities,	 the	 FS	 currently	







































2.2 Pruning regimes and measurements
Pruning	was	performed	prior	to	the	growing	sea-
son	in	February	2000	by	removing	all	branches	(live	














lardy	 1990,	 Kukpa	 2007)	 whereas	 height	 growth,	
which	is	determined	largely	by	site	quality,	is	affected	




Mean stand DBH 
over bark*, cm
Site index top 



















»Kursunlu« 13 12.0 22.8 7.8 Clay 90 Flat
N 37°00’59.90” 
E 30°49’36.99”
* Values are for the time of pruning in year 2000
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co-dominant	 trees	within	 each	 test	 site.	 The	mean	
DBH	of	observation	trees	for	different	treatments	was	











The	ANOVA	 (Analysis	 of	 Variance)	Model	 for	
within	site	comparisons	was	as	follows:
 ik i ik =  +  + y µ a e   (2)
Where:
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Fig. 1 Annual DBH increment after pruning for different pruning intensities on three test sites (Int1, Int2 and Int3 refer to pruning intensities 
of 25, 50 and 75% of tree height, respectively)
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Fig. 2 Cumulative DBH growth for 14 years following different pruning intensities on three test sites (Int1, Int2 and Int3 refer to pruning in-
tensities of 25, 50 and 75% of tree height, respectively)
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Table 2 ANOVA results for DBH increment for various years after pruning under four different pruning intensities (groups) at three test sites 
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growth	 reduction	 caused	 by	 removed	 foliage	 and	
branches.	It	appears	that	any	intervention	on	stands,	
including	pruning,	 influences	crown	dynamics	de-





























































































































Control 4.34 a 2.49 a 3.21 a 5.86 a 4.26 a 5.21 a 3.99 a 2.72 a 1.07 a 1.46 a 0.91 a 11.56
25% pruned 4.07 a 2.61 a 3.41 a 5.53 a 4.35 a 5.08 a 3.90 a 2.39 a 0.83 a 1.34 a 0.75 a 11.46
50% pruned 4.29 a 2.62 a 3.40 a 5.58 a 4.33 a 5.21 a 4.31 a 2.78 a 1.06 a 1.49 a 0.82 a 11.61





Control 9.19 a 5.17 a 8.04 a 7.75 a 5.65 a 5.53 a 4.81 a 4.89 a 3.52 a 2.82 a 3.48 a 15.40
25% pruned 9.17 a 5.11 a 8.04 a 7.88 a 5.57 a 5.65 a 4.72 a 4.94 a 3.01 a 2.77 a 3.36 a 15.29
50% pruned 8.96 a 4.07 b 6.00 b 6.70 b 5.30 a 5.75 a 4.87 a 5.15 a 3.65 a 3.09 a 3.69 a 15.11






Control 7.71 a 7.07 a 8.52 a 8.32 a 7.51 a 6.27 a 5.00 a 4.60 a 3.14 a 2.41 a 2.29 a 16.25
25% pruned 7.60 a 7.12 a 8.75 a 8.19 a 7.75 a 6.62 a 5.54 a 5.28 a 3.26 a 2.47 a 2.47 a 16.57
50% pruned 7.14 a 6.01 a 7.20 b 7.30 a 7.26 a b 6.13 a 5.42 a 5.00 a 3.69 a 2.29 a 2.34 a 15.99
75% pruned 7.48 a 3.56 b 4.16 c 5.50 b 6.28 b 6.10 a 5.90 a 4.56 a 3.47 a 2.66 a 2.19 a 15.15
* Observation years and number of years passed since pruning (in parenthesis)
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Obviously,	 reduction	 in	annual	DBH	 increment	
would	result	in	reduction	of	cumulative	DBH	and	vol-
ume	 growth	 collectively.	 The	 results	 showed	 that	
pruning	up	to	75%	of	tree	height	reduced	overall	DBH	
growth	by	9.0%,	6.5%	and	6.7%	in	»Bük«,	»Nebiler«	
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